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«VE*)1 afl^ w 0 >tf * on- oj-g.*]- tiV^j ijj-igol 7flAl^ 

M]^\JL, o]o]a\ XI 2 ^l^-sJj-i- A}-g.«M ^1 TRVtJ-. 

2fl^o]ul- e>£L D}±3t <>l-g-SH 2flE^*V^. ^} ^ 4i3 

£ ^ Hfl&l-g. ^ olo £S _ ti> £ ^ ^ 

^, ^-£^1 71]^^- ^ oicf. 

£ 4b 
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tilS^l ^xfl^i ^ ^ ^>1» °1 -g-tb y>£^l Xfls ^{Method for 

forming patterns in a semiconductor device and method for a semiconductor device 
using the same} 

£ la ifl*l £ lcfe ^2fl^ 5fl^ ^^§>7l ^tr ^SM-om. 

5. 3£r ^EflSl «V£*fl H o^°H 4^ 5.#^r sfl^o] ^ ^ nl ^ 

-£ 4a vfl*l £ 4d^r -g- ^ *JaHH af = uVe^ ^eJ wj-^ o. 

£ 5a £ 5d^r ^ 9] ufs. aJXHH 14 H jc^| ^ ^ ^ 

£ 6a £ 6d^r IE ^ -^HH 4^- afls w^^g- 

40-4 



1020030011110 #<3 2003/3/12 

100, 200, 300, 450 : 7]% 105 : 
110, 210 : SL^m 115, 510 : 

120, 230, 350, 515 : 130, 245 : ^ 

125, 235, 355, 520 : ^Sefl^l^S sflli 130, 245 : £^ Sflfl 

205 : ^11 215, 330 : *Va} wj-^v 

220 : *H2 ^Vsl-^- 225, 340 : *fl2 <£a} « 0 V^1^ 

250, 345 : Sf-E. 4i3? 270, 380 : nj-^a. 

305 : ^ 335 : *fl3 

310 : *Hl S.&^ 315 : 0N0^ V 

320 : ^2 325 : -S-e^HS-f 1 

395 : TflojE 405 : ^Hf- t(M;e 

420, 460 : TlM e 455 : s]c A>§|.tq- 

470 : MOS S^l^E] 495 : sfl^ 

500 : afll 505 : ^2 

[^33 A <M]*1 -g^] 

% V ^^r te*H sfl € ^ £ o]* ol-g-^ ti>£^ ^3. yj-ig 

* iSefl^l^E ^.g. ^ Jl o]«. o] £ ^ 
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^^^■O-S.^, a_K£*ll JL ^-£^r ^ 5^ <3>.£*fl 

°] sfl^i ^ £ o]&& q-siH] «o v ^l 3H*1. 

<24> ^ti>^ _o S> tiV^^ii #*1tt DRAM o]u|- SRAM^f a^o] Al^ofl ^ c-fl 

^^E^ fl^ol^^i 3HEi£) ^3 ^ flu]-^. ram ^j£\- tt«i 3HEi 

« ^ ^VEfll- -fr^l^- ^ 91*)^ 31 °] Ei <^ oj^sf M°l ^ ROM 3. 

7\] ^ ^4. #7] fl^ te^l ^flS.^ ^1^, tfljfl I7fl^ E^^l^E^ I7fl^ 

7fl3)]AlE|S. ^SH, «m» 1-^, 16M DRAM^r ^A^} Z^-7l 

1600^7^ tfl^ Jl^^ tfls El i^Ht)-. DRAM ^1 7fl^ 

i£B]*] ^jei, ^ #eflo]M(cell plate) ^ 
1"^^ SK£*fi ^lS-Sl #*l£r ^til^ ^E)^ y]& >S-ofl ^Aj^ Tflol 
M# ^y]^ ^ 7flo]E ^St SHr*}. 4# 7flo]M ^2:^ *I^il5L §>i4 

^mt- time* i%v^cf. 

<25> esfl -S-71 ^ S>3£afl i^SLe] ^7} Jl^^s}-^^ nq-ej- 

#&.*}5L °H rcj-H^ jit)- A>o]sl- ^ ^H-g- 

^3^7 jaL^JL £U>>I, ^7fl «J-AlHV^. oj-g-wH o^-g- 3^3. 

<26> olE^*V ti_VA> « 0 >AlnV^ ^-g-^ fl^ ^ ^"£^1 ^lS-E| ^fl € <8 ^ 

°o v ^^r ^-7fl ^-^ ^fl 2002-34772^, Zhiping Yin ^-^ 
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6,174, 8165: ^ *|) 6,380, 611JL, =l^\JL Lewis Shen -^^Tfl ^<*|£ ^1^-^ ^} 
5,948,703Jl ^-°fl 7lM ojcf. 
<27> S. la £ lc^ ^efl^ ti>£^l #*1^ ^ H o^* ^^*>7l ^tb 

i-a- sL^m ^ojcf. 

<28> £ i a » «V£*fl 71^(10) #«fl ^ ^^-S. ^<^5i-(15)# ^ 

JE*le}-(20)-gr *8#th}. 

<29> ol^A^ £ ^nl-(20) A oHl #Sj-#, *3x^ ^3*-§- HL^r ^ ^ ^ #^3}-^ -f- 

— -S- °l-f-<H*l ^ A r ^WAnti -Reflect ion Layer; ARL)(25)# ^, 
y <M^(ARL)(25) #°fl ^(5^13*] ^-§-)* 

<30> T^l^H, a>^] ^-7] ^sefl^^E nvo. sflE^^H £^(20)-&- ^ z^r 

a=| S^Bi- 2flH(35)# ^^*f7l ^ IS^liS 4li(30)^: ^^tb^. 

<31> S_ lb# ^S}^, IlEfl^iE 2)]^(30)* ^Zj °1 -g-*H ^ 

^ ti>A> « 0 V^^-(25)^r y <M^ 2fl^(40)* ^*}^, <3^r^ 51*1^(20) 

# ^^(15) #41 5L#^ 2fl^(35)* 

<32> H lc# %^^r>^, 51 ^ 2fl^(35) « 0 V^^- 3x)]^(40) ^ IMEfl^]^ 

sfl€(30)^r z))^}^, %<&*Kl5)°) tiV£*fl 7l^-(10) #ofl «};E*ll #^1^ 

2**1 (bit line) e}<?l(word line) -§^3. 7)^*}^ ^(35)-^r 

4. 
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<33> ZL&m-, ^£fl«] tiV£^ ^ ^°\) oXo]X\ t tiVA> tjj-^nj. ^-o. 

W ^ A o v ^ *g>83*l °H uq-e|- sfl^oi ^JLS 

Bl = E(i ift )S|7m ^3. S^^M i&5:*H o>7l^7fl S)^ ^r^l^o] olcf. 
<34> ojs. £^|. ^^^^ 4^-^ ^cf. £ 2a ^ .£ 2b^r ^sfl^ «V£*11 

sfl^. ^ >g^*>7l £Al*l ^JoH, £ 3-& ^2fl^ 

i&£*l| sfl€ ^ H^^" 3^ ^3 a>^1^- £Altb ^o] 



<35> £ 2a# ^2^, «]-A> W 0 V^nV(25)^- ^Aj^ ^o> cfl^^ ^S)-^* S^Hr 

7fi7} SL^^H, olsq. ^-o. 3,^ 7>^S ?J*H ti>A> ^1^(25) ^Hl^r #ff- # 
5|-#(45)ol ^€4. -*7l tiVA> ^1^(250) ^#(45)^1 €^fl*Rr ^Eflofl 

^ ISe^liE Bfl^(30)# ^^3, #ff- ^#(45)5. iSsll^liS sflli 

(30)^- ti>A> ^^-(25) ^H^l ^$0) iSefl^l^ sfl^ (30)^1 *>a} «<M 

^(25)SL^B\ e^^^u} 01^^ iSell7]AE 3fl^(30)^l ^# 0 1 

<36> £ 2b ^ £ 3t iSefl^m 2flBi(30)ol £^ -#e]HH 

sfl€(30)^r *M £^^(20)* sflEi ^ T5}c*} ^nj- 1^(35)^ «g 

s§^r ^ 4-^1 ^ , 3fi€(35)°l ^<5>^ *8#34 *1^JL afl^i 

(35) o] ^7-lM-, <y^*Rr sfl €(35)1-^1 e] ^ #^£)rr €-*fl3°l ^ 
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*Vnf. oje^i S.^ sflli(35)^ ti>^l , 

<37> 4^1, ^11 ^-^^r Aj-o} ^j-s AVsj.-^ ^171*1 ^, 

°14. 

<38> i^o] 42- ^-g- Aj-^ a> £ ^ ^ y ^ o. ol-g-^ <£*Hr $ 

^ SL^jAj sflBl^- $^0.3.*|, tiVH^l ^1^ ^ 

^A]^ ^ «KE*ll *)}5L^ ^ *fl^-*Kr ^olcf. 

<39> a. ^13 s.^^. Aj--^ a> £ ^ ^ ^.g. ol-g-s}^ ^*>^ *g 

^4 *1^S sfl^^ <8^£-S.*l, #51*11 « 0 V^*>J1 ^ 

^a}^ ^ 5U^ $1H3 *>.£*fl ^|S.a) #*lsl ^-g; X| ^oicf. 

^ofl^ ^1-^1^-S ol^V^-9.^ *\]^*± ^, ^"71 tiVAV « o V^^. Aj-ofl I ££ |7|A 

— %^?>\JL, #71 I£efl7]iE sflig-g- Ol-g-s:]-^ Aj-7l SL^^g; 2fl ^ ^ . o] 
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nfl, tiU} wj-^m-o. Q^a. AVs}-!-, ^3~§- HL^- ^V^sl-l-S. o]s^^^ ; 

7) &9tt #°fl S.^^r ^^*1 ^, ^"71 tfofl S>2= v}^EL^ ^^}JL, ^7} 

oflofl 4=- aV£^l 7%2i ^°\] SXo]^\ y UV£^1 71^; #ofl 

^tb ^7} z\U Aj-ofl ^-71 0N0^ #ofl 

71^^ ^2 ^^*>cf. 0]<>|A^ ^-71 ^12 4H] ^ ^e]A>oi=^^- 

* ^ ^11 Afi^ilS. ^>-g-*H ^^>^^-S. ^1^^>J1 ( ^"71 ?>}EL n}-^ 
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3.% ^ #5*## ^12 >*fl^* >M»8-*H -y-^^-s. oj^^o.^. /i^tt. q-^- 

ofl ^£.^11 nfls. e) #*1<S1 ^3: « 0 >^oll 21 t5>^, 7m #6|| M^*!^ 

3 ?2f ^ ^fl^» #7l M^fl^l^Ei ^ ^"71 3||j= ^Ml ^^-g- ^ 

^tb ^, #7} ^<3^ A oHl ti>Af Wj-^l^-g: $^*|-uL, #7} w o VxlnV XJ.^. 

*U ^^^l-g- *}-g-*H U^H^S ^1^^. *Mf*M, ^71 ^>A> ^1^ # 

^ XI 2 413^* *>-8-*H ol^>^o. S A-fl^^ji, ^7} w>a> 

#dfl I£Efl7lAE sflU* tg^*V rf^-, #71 iSSll^l^ sfl^^ ol^H ^"71 aVA> 

«oM^" ^ ^"7] ^^-g- ^7) BfljEL* i^l?}^ ««q M- ^^*>J1, #71 

01V+ n>^a.^34 iSeflXliE nfl*! A>Ol^ *mn-Sr ^A]^ iSefl*l^J= sfl 

°i , 7>^1^ SSeflxl^E sflBi^- ^ oicf. oi^*_v ^L^efl 

^l^S sfl€* ^l-g-^>^ sflE^^S^], ^s>^ ^1^51 sflni^- 
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^ 91SLB.S. aVi^ll Ir^-i- y oM ^ *r Sl-^ , SKE*H ^12: 7fl^ 

<45> o]^, £^-1: %^£*H «V^^: ^AHl^ofl afs al5L^ #*l<q 

3fl^ ^ 5i 6 lf °l-§-tb ^£^1 ^13: ^Ml*>7fl ^^^1°V ^£ 

<46> s. 4a £ 4d^ 1J ^*HH te^l 4^ ^ 

^^*>7l ^tt £Al*l ^Ojcf. 

<47> _£ 4a* #2:*}^ , 2}-*)- 7l^V ^2>(CVD) Xfe ^^-(ALD) ^ ^ o) 

-g-*M tiVEL^l 71^(100) ^Hl ^2|-# °1^<^ ^^^-(105)* ^ ^ thcf . 

#(100) ^oHl JeL^^E-^ AVsj.nl. = o_ i^-^-cf. ZL^, ^7} ^^^"(105) 

£ ^^Ml ^ 71^(100) ^Hl ^3*1 ^ ^51 

^fl^i fAS sfli^sq^ £^i^-(110)# ^-b-, SL^KllO) ^Hl a>A> w 0 >*1h1 

(ARL)(115)^r «§^^h °1 *fl , i^(llO)^ ^^€r ^^s^m 

^ ^i^M^* Sf-*Vcf. *U> H 0 V^m- (115) ^ Aj^ AVSj.-g- 

<49> 7))4t?>}cc\ t *>A} ^1^(115) >*H iSefl^l^E nV (£ A]£]^ ^ *>7l ^ 
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*1 7\^S, *l-g-sH ^]-Al^-(in-situ)S. 3] *]( purge) °) XI , 1> A r ^1^(115) 
A cHl ^ ^^-(115)^ ^*Hfr ^ ^>-g-S]^ ^rSr^il- S#*Hr 

<so> £ 4b!- ^S*}^, XI 1 Xl^* ^ 30~70°C ^S.^ *l£rXH 3-10 

Xl^Hr XI 1 Xl^ -f-*fl -8-71 tiU} ^1^(H5) ^Ml ^£ ^ ^>5r 

#(120)* XlTl^-tf. o} nfl, ^.71 ^l^oflo. ^-a>(h 2 S0 4 )* i^cf. «r 

^^Xl^, ^-71 XI 1 Xl^ ^-Br 50°C -&5iXl^ ^ 5-g: ^5= ^*S^cf. 

<5i> <X<X*1, *fl 2 Afl^^-fr *}-8-*H ^ 30~70"C ^£.31 VJ* ^rSXH ^ 5~15-g- ^ 

£ tiJ:A> fJ-*l*KH5)-g: <?l-Al#(in-situ)S. Xl^Kr XI 2 Xl^ A o v X 
^1^(115) ^Hl X;^f ^#(120)* ^r^^l Xl7itM}. ^Bj-^rXl^, #7l Xl2 

X]^ ^ 50°C £r.£XH 10£ ^S-oj. ^^cj.. *fl 2 Xl^^r SC 

KStandard Cleaning 1) -§-^# if-^H , °1 #7] SC 1 -g-^^r 

^Vsr <£S.MNH 4 0H) , ^^•^r^(H 2 0 2 ) ^ #(H 2 0)^ 1 : 1 : 5 %S.2i\ v]-g-S. 
cf. £th #7] XI 1 * XI 2 Xl^^r «U> ^1^(115) ^ ^"71 5^X] 7}i2] f^Hl 4 
t 1 ^ ^-£-£] tf-frlM ^r^lTiq- ^3. £^ ^ ^cf. 

<52> ^eflsl ^ iSXlX^ sflu^ 3^. ^3 ^ 

X*>7] <X3:K^. o}6\] v^E\, Q^ls] Xl7i£];*l ^ X/fl- ZL AVJfofl 

ISs^li^ xm^] ^ 5L#<X srfl^s.^ 3 = 13 ^ 
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1^*H ti_U> ^1^(115) ^Hl afl^(130)## %^7] ^tb Sl^lil 3lfl 

^(125)^ U-*1«K115) ^1 °2^°J l£efl7lA 

— 3fl€(125)*ol ^^^rf. flo^, SS^l^liS 125)^1 e^^^s]^- 

"fl^M^-i: ^> ^m(115)^ 4^- sfl^(125)4 ti>A> 

BK115) *W2] ^^J^ JL#*>£t]-. ti>A> ^1^(115)3) ^ Ajofl 2^ 

7>^S A]-g-^^ ^HM^S. a>A> ^B|-(115) *±Sl&o] ^5H, ols) 

^ <1>5}-# 0 1 ISJ^liS zfl^(125H «>A> ^^-(115)011 ^# u o V *fl*Ml € 

cf. o]ofl n].^ a} a} «J-^1^(H5) ^1^(115) 4 IS^liS ^€(125) A>olo] 

^aj-^ol A-^sH, Ilell^AE sfl^( 125)^1 ^1^(115) °-^fEi s^s^sl^ <g 

AVol -fr^€^. ^ ISEfl^AE 3|)^(125)^| 3 = U ^l*>7l ^}<*), 

ti_VA> wj-^n]-(ll5) ^l ^*>^ ^ <4s}-#(120)-i: Afl^ ^§-*H *fl?m 

^ -foll^ ti>A> ig-^l ^(115)^}- ££2)171ae Jfl^(125) A>olo] ^a|-^ol *§=#5| 7] nfl^-ofl 
HlAl- «j-^l^(H5) ^Hl °>^3°-S. ££Efl^]^E 3flEi(i25)^- ^ 

UVA> « 0 V^nV( 115) S^BKHO)* SflE^^H 4€(135)4 5.^^ sfl B} 

(130)-§- S^tK 
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<55> 5L 4d# #S^>^, ISefl^l^E 4 ^ (125) ^ 3fl^( 135 ) o_ 0] pj 

**>^ ^lTlf-o.S.Ml, ^<£^(105)°1 ?§^Q 71^(100) ^oHl S.&<% sfl 
€(130)-i- °H1 ^5^-, 71^(100) ^Hl aV£*ll ^1^1 wflA] sflHolu)- si) 

€ S^r n& sim(130H ^^cf. °1 nfl, ^seflxl^H 

nQ(125)^ z\}7]*): cf-g-, «U> ^^-(115) sfl^* pf^i^S. °l-g-*H ^ 

eV(HO)^: sflE^^-o.^^, 3fl€(130)^- ^£ 5^. 

<56> £ 5a £ 5d^ ^A]oflofl n}^ tiV^^l ^ ^ 

* *J^S>7j ^ £Altl ^o]cf. 

<57> £ 5a«- , sHSh 71 ^ ^ H o V ^ HLfe ^7># ^ « 0 V^ ^ oj 

-g-^M Mh£*fl 71^(200) #°11 ^Vsl-l-^ *fll ^>Sl-^-(205)-i: I^W. 

°1 *U ^5KH205)^ S^l^E^ 7flo]E a>s|.bV aVt^ 71^(200)^1 «^ 

<58> 7H#*H, ^1 ^51-^(205) W *>5L*ll ^-^21 tifl^i 3fl^olu|. 711 olE ^ 2fl ^ 

^ sfl^- ^ sflE^s]^ £^(210)^ t}^-, £^BV(110) ^<M1 ^1 

y>A> wj-^nl-(215)^- ^W^. o] ^ o. ; ^^(llO)^ ^sl^E]^ £R^r 5= ^ ^ 

el^m e^^i, ^-f^l^, ^^-je -o^ ^ vfl^l ^elA>oii=i4 ^^-e 

olJE. ^ =-4? ^ElAfoljELsL o^o^]^ , a_V A > ^1^(215)^: ^S]^ , ^ 

<59> °}°]*], *fll «VA> « 0 v^nv ( 2i5) #dfl ^ 2 a>s|.h}-(220) ^2 *Va} tyx] ^(225)^: 

^^^.5. ^^*lcl-. *fll ^1-51-^(220) ^ 7}^ *&*$o_S. f^s} ^5|-1-S ^P-^ 

^2 a>A> a 0 ^l^(225)^r ^fll «Va> x) *\ (215) 3± #^<y ^&|^ ^-s)-*, 

40-15 



1020030011110 %% 2003/3/12 

"sSLS. ol-f-^i}. afll « 0 M^-(215), *fl2 

3^(220) ^ *fl2 «1A> ^1^(225)^8: ^1 S.^^(210)-i- ^El^^M *b 4^3 

#(250)# °1 ^-f , *fll «>a> ^1^(215), *fl2 #3^(220) ^ all 2 «o v 

^1^(225)^ = ^ ^lir tflef l : io : 2.5 ^5.7> ^t}. ^A]ofl6|) ccj-eig, *fl 2 aVs}- 
^(220)3 ^ ^ofl o]^^ aV Al . yo > xl nVs. ( 2i 5) 225)^- ^*>7l ^^-ofl *4r*H 

^^£1^ ISefl^S *vo] B|)t|^^. ^tt *>3l *3 *W ^l^S 2| 

<60> *fl2 «>a> « 0 >xlnV(225) ^Ml ^-(JSAlsq;*! ^^*>7l 

42 «>a> ^1^(225)^- ^^^>^^i ^^ 6 1^^(N 2 0)5+ &&£±.* 
7>^S. AV-g-^-c^ «y-Al^. 3] *H sQrf. o] ^o. > ^2 tiVAV ^^-(225) <M^r ^ 

<6i> £ 5b# % 1 -S*>^ ( ^>iH# (250 HI tfl*M 5K}-g- *fll a> 

-8-*H ^ 30~70°C ^S.^ ^ £2>IM 3~10^ ^1 ^ ^-g: 

#7l ^2 «U> y o^l^(225) ^Hl #ff- ^l-(230)-i- 1*H ^T^i}. 

^"71 afll A-fl^ -g-^ ^ 50 °c ^£2] £Sofl>H 5 ^ ^ £ ^«8^cj-. 
<62> Tjl^H, *}^=L#(250)<*I) tfls>o} SC 1 -g-^# l^sfe *fl2 ^}-§- 

30-70 ^JE^l 7i£;0]H 9 s 5-15^- "y-Al^-S. *fl2 Afl^j ^-fr ^sg^H 

*l)2 «>A> ^^-(225) -^-ofl *§^€ ^#(230)^- 2*\q SLg. a)| 7j ^tf . *}#z)f>}7\) 

Sr. -*7l *l|2 4^ 50°C Sj= 10£- -^o> °1 "fl, ^ v 

71 ^12 ^1^^^ ^1 ^ofl,g. ^ 2 « o v^nV(225) % <#7] 7}^ ^ofl x%z\ 
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<63> <>H*I, ^ ^^1^ *fl2 «Va> « 0 V^bV(225) ^oHl SLSefl^M ^(^Al^*] ^^-) 

(245)^ ^^8: ^Itb i£?fl^liS zflH(235)* ^^tb^. ^ ^^Hl^l &<H>H, *fl2 
^1^(225) ^^(235)^1 ^ 3-^-5. ^^^^ 1?^ff 

<64> £ 5c# #7l iSefl^l^E sflEi(235)* °)-%-f>}<^ *fl2 y J" 

*1^(225), *\}2 ^>2|-^-(220) ^ ^]1 tiVA]- wj-^] nV( 2 i5)^- ^^>^^-S. *fll 
Hj-^ni- 3fl if} (255), ^2 *VS|-^ sflli(260) ^ *fl2 a} a} « 0 >^^ sfl^ (265)^.5. cl^M^l 
§V= n]-^£i(270)# tf^-, iSJll^liE 311^(235)^: ^l^^. 

<65> °)°]*\, ^ ^^(270)# ^ v\^ElS. °l-g-*M =L £^4(210)^- n 

^th=h °1 «fl, ^Aofl rcfsf £^^(210) <5}-^ ^5|-^-(205)S ^-^1 sflBl^Sl^ £ 
4^(245)^ is}^d)} A>2j-nV sfl Ei (240)°] ^ oicf. 

<66> £ 5dl- ^S^, #71 *}JEL P>>r£l(270)-& ^T^Jl ^ *r*8*M 

31 7] #(200) #<*fl *lll ^VS}-^ 2fl€(240) ^ ^(245)* ^^4. 

<67> 5L 6a ^1 £ 6d^r £E *)}<>]) ^ ^-£^1 oflS-Sl # 

Si 0 ^, ^sflAl D115.EKNAND flash memory) ^l^l ^lS ^g-g- ^H^o.^. £a] 
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<68> £ 6a* #2:S>^ , 1^1 #*1 ^-sl(STI) #*1 £-e] «J- 

te^l 71^(300)^- ^^y. cg^^ Jgr= ^-^tf. a}a] aiz}- 

^^■S- °l-§-*}<*l 7l^(300)-i- ^i^c^ tiV£^ 7)^(300)^1 ^ 

1 tl^Rr te^ll 7]^(300) ^ ^7l 

3=31*11- cfl^^iS. ^ 7l ^V -gV H o V^o. S ^nV^ ^^^-cf. Cf^-ofl, # 7 ) AV^nl- 

# ^ 7l7fi3 ^ 5E^r ^1^1 *J} ^-^AS. <3*HH 4 V 7l E^l^l^ U^^oV tiV 

51*11 71^(300)^- ^E)jd <^^4 ^= O.^ 3] EL ^BV^- ^^*>C}. 

*V^, ^"71 ^EL cg^o. S.Aj-o^ Jf« A>5]-(L0C0S) ^5. ^o.d), 

#5L^ ?1Hj=s>|- oflE^y. ^<*j^ ^AHi tg^y^ ^s-^5+o] S^l^l 
(SA-STI) "§-^<L3, *§^1Qr ^£ &th 
<69> o]o]X] t °l-8-*H *KE*11 71^(300)^1 *1^1 TflolS A>sj.nVo.^ 7 J^ 

*Rr E^£ ^>sl-^-(305)# 4^-, &m ^>2l-^-(305) ^Hl TlMiiS 7 l^> 

^ *fll £^^-(310)^- ^ W^f. #71 ^^^1(305)^ ^El€- ^Vsf^ ^sl^ 

<+aJ3*-# -^o.s ^^sl^, *fll £^sv(310)^r #sl^sl^- ^t^i ^el^^.^ o] 
s.o^Alcf. o] nfl, £^^(310)^ ^ 1200-1600A ^5121 ^^^T=f. tf^ojl , 

P0C1 3 JHV «o V ^, °l£r ^ U"^ SL^ °J-Al ff- ol-g-^ £^eV (310 ) 

-i: <=}--§-, ^ ^ ^-a- ^-n #7i <g<* *m 

5L#^(310)* ^171^ ^1^-^ ^ls.e) ^sl tIIoIes.^- a^ &<£H1^. 

<70> Tfl^^H, *fll £^i^-(310)ol ^€ ^-£^1 7^(300) ^Hl ^<3*KILD)£.S. 
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nl-s. a}o]o\] ^S^o] 7 fl7l]^ 0N0^"(315)# ^ °1 ^-t-, 0^(315)^: <M 

SE^r 5)-^ ^ ^SLS. n 200 A ^Tfll- 7}*]^ ^^*Vcf. 

0N0^-(315) ^Hl ^mf- TflolE^. 7l^>^ ^12 £^(320)* ^ 
4-§-, *fl2 51^(320) ^H] ^ ^elA>olc* (32 5)^. ^^x}. *f|2 £^^(320)^- 
#^^^|^- o>#sli -ge^o.S. ^^M, ^ 800A ^J£^ ^v\}3. ^^^cf. °] 

nfl, *fl2 5L*m-(320)£ ^^(SiH 4 )4 i^(PH 3 ) 7}+% ^>-g-^}^ °J-^ £^3^ 

^EBr ^£]A}o]j=(TiSi X ), Ej-ig-.g. ^^A>ol^.( TaS i x ) ^ ^ ^ ^SlA>o] = 

ol=o]^^, <5t 1200A ^-*H* 7}^t}. 

Tll^}^, ^ ^^|A>ol^f,(325) ti>A> ^5]- (330), *fl3 ^2^(335) 

^ ^12 «Va> « o V^Dj-(340)^: ^f^H ^^#(330, 340) ^}o]d\] *Ys\-^ 

(335)ol 7 fl*M ^2:1 7}7]±= o>i =1^(345)^- ^^*>cf. *fli tfU} ^ *fl 2 «U> 

y cM^(330, 340)£r ^3€- SE^ ^s]^ <4^5f## si-*}- 7]^- #2}" ^ 

SJ-^ ^^*>^, ^3 #3^(335)£r ^ej-g- ^e>^p> ^cfl ^ 7l# ^ 

(PECVD) a o V ^ilS ^^tl-cf. ^*HH1 4a^ i jrofl ^S3]*liJ= sfl^* 

^*Rr ^rtO S o}^ ^s}-*Kr ^Ajofl ^E-g. TflojE ^ 

°)1 ^13 ^5KK335)# 7fl^Al^l4. o] ^ o., ^3 A>s).n^(33 5) o_ of 2400-2600A 
^*flS ^^^cf. stb, *U ^1^(330)^ ^ 240-280A *j.E^ 7}^^, 

*112 a>A> w o V^l^-(340)^- ^ 640-680A ^5£3] ^^^cf. 4^1, ^fll y oM 
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^(330), X|3 ^3^(335) ^ Xl2 ti}A> « o >^d|(340)s1 ^1 u]^ 1 : 10 : 2.5 ^S.7} 
€4. X|2 Hj-^nvo^)^- ^^*>^ ^AVsj-ol^^ £ ^H=. a)*] 7>i» 

^l-g-^H 3)^1 a] ^cf. o]6fl tyz} t *\) 2 ti>A> «J-^m-(340) >SHIfe ^°fl A > 

-g-S]^ ^^Vsj-o]^^ 7}^S.^-B\ -R-sflsq^ ^ ^-§-(350)°l ^^slcf. 

<73> £ 6bS ^S^, SSeflxliE 5V(£Al^^] ^)0] ^^e] 

^i, A o v 7l = *>i=L^(345)<*i) tfl*H £#*Rr XI 1 X]^* Al~g-*}cc| ot 30 

~70°C ^JE^ H}^3*|-X|fe 50 *C ^ ^SLXH Sj= 3~10-g- ^E, 

a^^Xl^r 9= 5^ ^S. XI 1 X]^ ^«8*H #7l XI 2 ^1^(340) *8 

^ ^ ^#(350)^: l*>3j£.3. XMth*. 

<74> <>1°H, ^je. p}^£L^(345)X1 rfl*H SC 1 -g-^^r i^*>^ XI 2 XI ^>-§-*} 

<X ^ 30~70°C 35.3 tX^*) S}X1tt 50°C *1£:XH ^ 5~15£- 

^JE, H>^-^l*>7fl^ q= 10 ^ <?l-^fl-S XI 2 Afl^a X|2 «M> wj-^ 

e>(340) #X| ^€ ^ ^Vs)-#(350)# 2*H Xl^^lcf. 

<75> 7fl^*H, XI 3 *iem XI 2 «j-^BV(340) #X| i^efl^l^E ^(^1^^ 

&•§-)* Ei*}ji, EM He|7lAE nv_g. sflEi^H ISJ^liS Xl€(355)# *8 

i£el]7lAE X|^(355)-i- <X-g-«M XI 2 ^1^(340), 

X]3 ^^-(335) ^ XI 1 «>a> ^]^(330)-g- *HB^«H ^* ^ 

#5.^ XMH* *$^f>}7) ^*><X XI 1 «>A> w 0 V^BV xm(360), X13 4+3^ X)fi(365) ^ 
XI 2 ti>A> Hj-^l^- szfl ^ (370)^.S. n 2 -^^ ^2:2] *>JEL o>^a.(380)* 3^tM=h <X nfl , XI 
2 oV^V ^1^(340)^. n>^^f,(34 5 )o) ^ofl^ ^sj-oj S. 

Q*}^ 7>^S °]SH ^ ^#(350)01 ^Xj3r}Xl €4. ^1 5-i #ff- ^# 
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(350) ^fl^r lle^jAE 2fl^(355)a4 *fl 2 aU} ^1^(340) A\o]S>\ ^zh^-g- *|«H 
^ iSefl^E stfl^(355)o^ ^ iiel^AE 3j)^(355)ol n}i£L#(345) °- 

5.^Ei ^j^^ ^aJ-o| t^tb^-. ^^^(SEM)* A}-g.*H <>1 3S| 

tfl*M ^ 15Q 7fla1 ^ qt 307fl ^oflA^I ££^|7lAE 

3fl€(355)ol ^xr^s]^ ^ 

AH ofl 5U<>H, %Aj- ^ SC 1 -g-^-gr 5E.^*Rr *tfl ^l^^ilS 2f 5 & ^S. 
<5>.E. d>^h.^(345)^t 1*> ^1^^, ^^^(Stealth) Tfl^r 7\}^ 
#»]7\ &z\]^o_3_ of 122 87fl ^JE^ ^ 7}£3| -gafl^Sl °J 6777fl % 

5L7} ^"^Sl^cf. o}^ ^u]^o_s_ ^3-±= 257fl ^JE^ 

IS^liM sflti(355)3 ^Aj-o] oj^A^ 1*} xfl^ p].^^ 

#(345)^ ^2 ^l^^AS *f 10 -g- ^E 2*} a^^^ji a^ ^ €^*V 

^til7> ^J^l^^ ^#t!r ^ 5857fl ^3£S1 ^ 7>£-cfl -M*fl3<?i ^^8: ^ 4347fl 
^£7> ^Sl5a^. °1» ^a> ^n]^ 0.3. Tfl^ol^ ^azj-^b of 27 fl ^51^ ^ofl 

Ai I£E^]AE 2flEd(355)ol ^Aj-O] ^S^Cf . , -S. AjAl^S} ^-O] 

^^8.^-8: *>2= n>^a.^(345) Aj-o] ^j-s. AVgj.°.(350)^ 04.^3-] ^7^ 

^-Mfe, ISell^iE 4^(355)3!)- *fl2 «U> ^1^(340) %^o) =17)} ^7} 

=M ^^Hl ^^§>7ll ISEfl^lil 3^^(355)^ ^sr^ ^Aj-oj ^i£)^ 

£ 6c» %^€r>Tg , £ — — ^ ^-§- ISEfl^iS 2flli(355)* aflT} 

t!" *)]2 ti>A> wj-^nv 3rfl^(370), ^13 ^11(365) ^ ^fll «Va} ^ ^ sfl^ 

(360)-2-S ^Aj^ £}-JE n>^^(380)l- A]Z]- nj-^a.S °1 -§-*H , =L ^ AJe)A> 
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ol^.#(325), A2 £.^(320), 0N0^(315), aQl £^^-(310) ^ ^ #5^(305)* ^ 
*>3^5. °H1 X)*)^- ^€(390), 7flo]M(395), ONO^- 

4^(400), ^1=* 7flo]E(405) ^ ^ -^a}-o|= 4^(410)^.3. o] =o|^l ^o)^ ^ 
Sl:(420)^r ^ °1 *>H. o}i3f( 345)^8: °-} 900 A ^5.^ n^lS TflojE 

^#(420) ^Ml ^71] £4. 
<78> 5L 6d«- ; Aj- 7 l ^oje ^ s -.(42 0 )# A>o]o^ 71^(300 HI ^ 

^^SLS. *£#-8r o]^- ^<y*>ji, ^i/^efl<y <^(385)^g- 

°1°H. #-ff-*}^ ^a.^(345)^- ^7]^ M}^ ^ ^iS ^3* 

*KE.*ll ^-^1^ TflojE ^-§-(420)^ ^*lcf. 

<79> £ 7a ifl*l £ 7d^ EE ^ ^*)<A]°\] 4^ fl*^ ^£.31 "flS.^ 

DRAM #*]^ ^ hJ-^^- c^l^l^ 0.5. £a] ^ ^^^1^ 0)0]) o^o} 

<so> £ 7a!- ^S}^, Jf* ^Vs]-^ (LOCOS) SE^ ^4 

^ ^ -f-*H 71^(450) -a-ofl te^l 71^(450)^- -^^ti. 

€£ ^-g-^Rr €^ ^^"(455)# t^g-, y>£*fi 71^(450) Tflo] 

S. ^#(460)31- ^^.i/=efl<y ^^(465)^: S^-*Rr M0S ^.^}^(470)M: 

a o v 7 ) ^oje ^S-§-(460)£: 7^(450) ^Hl &*mSL3. TflojE XVS^ 

(475), TIME ^(480) ^ ^^#(485)4 TflojE ^^-(480)^ ^€ 
(490)* at^tf. °1 nil, 4 M0S H ^1^(470) 3] Til o)b. *l^-(480)£r #5^3^ ^fl 
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ol^-«H^JL ; 7«^(485)£- ^S. ^3}-#5. ^ , >i3flol^(490)^ a>^.°- tc 

^Sl^ ol^-^^lcf. MOS m^^l^B] (470)^1 ^^-^i/= Eflo] ^^(465) 

£ °l£r ^1-g-t!- ^<y# ^-<5}o| z}- 7])o}^ ^#(460) A}ojo] tjv 

S.*H 71^(450) 4 Vo fl 
<8l> oH A 1, MOS H^*l>iiEK470)7> aV£^l 71^(450)^1 

*1 3^ cf-i-, W 7] <gP> JE^r ofl*] tifl *U S^^S] 

^-(460)1- 7fl5flAlE-1 ^ ^-o] o. 3)1^(495)1- ^^W. 

<82> £ 7b# %^*>^ ( ^ MOS S ^1^(470) ^ 3£fl^(495) #°fl s}-*]- 7)^ ^ 

^rSl-l-S ol^xj ^1 ^0^(500) ^ ^ 2 ^^^1(510)^: 

<83> 31^><*|, A}2 ^^(510) ^Hl ^£l^ ^el^ ^sj-l- Sfe ^sl^^V^s}- 

# ^-i" A >-g-*H ^> w 0 M ^(510)1- ^*Rr M ^s^^i* i^*Rr 7}>iS 
«U> ^^(sxo)^- <y-Al^ sl^Al^luf. ol trfl, «U> «J-^^-(510) ^Hlr #7l 3)*1 7> 
^>S)-1-(515)^ ^ 

<84> ol^^ ; iSEll^^E ^(JEA^ &-§-)°l *§Aj.O. alA} 

^1^(510)^ nfl^a} i^fe *fll A>-g-S}o) ot 30~70°C 

, ff^^MlTT °-} 50 °C ^5L<31 ^ £r5L<HH ^ 3-_io§. y>^- 



40-23 



1020030011110 #^ ^^>: 2003/3/12 

*\*W]t= ^ 5^ ^5. afll M}^ ^r*m<q #7l U-*1*K510) #41 *g#€ # 

ff- #s|-#(515)-§- ^l-^iLS. ^7l*Vcf. cf^-ofl, hVa> « o V^l^(510)<Hl tfl*H SC 1 -g-^ 
# 3E.^-*>fe ^12 *fl^* <4-g-*H ^ 30~70°C ^S.^ ^ wHJ-3]*MI*r ^ 

50 °C *1£:4M ^ 5-15^- ^5L, v\#^f>}7)}±t ^ 10 «■ ^£ ^-^5. *fl2 *fl 

^ ^^-i- *r*8*H «>A> 18-^1^(510) #41 ^€ ^ #S}-#(515)-8: o^^o.^. ^7^ 
SM}. ojofl ttj-eq-, ti];A> «j-*lT2]-(510) #41 #ff- #^-#(515)^1 7151 ^^§>7fl 

7^4. 

<85> £ 7c* #S*V^, 41 ^21^ aVAV w o v^ni-( 510 ) ^Ml XMell^l^E oV^. 

31, ^ sflE^sH IS^liM sfl€(520)* ^#^t}. 

<86> °H>*1, l£e|7liE 3fl^(520)# °l-g-^><*| tiU} « 0 M^-(515), *fl2 

^(505) ^ ^11 ^^^-(500)^: sflE^^H, 7^(450) #£} ^ = (495)1: ic 

#Al^l^ icH ^ #(530)* tf-g-, 5LSell^l^E ^£1(520) ^ «U} 

H o^l^(515)* ^171*1^-. 
<87> £ 7dl- #2:^, ^S-^el-^ «o V ^A^L §^zl(535)^ ^^}7] m 

^ ^12 ^^^-(500, 505)* ^*SH iss^l ^= ^.^ *(530)^| ^41 ^5-1 

§ °l^-<^ ^ol^ (525)1- ^tW. 

<88> Tll^H, ^^1^1^(525)71- #71 iSSl^l ^ s^^(53o)^. 

^12 ^^-(505) #41 ^^v, eMt^^H^, #sl^£]^- ^^.S. ^# 

€ ^12 SL^K-S^l^l &*)* ^^*V Cf-g-, 3^ 71711^ ^n> ^ 
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(530) t|H^- ^Sal^l 2ni= #eizL(535)7> ^<gt}. cf^-ofl , ^S&M L^JE. ^ 

(535)°1 ^12 ^^^"(505) A oHl ?fl2)WE| ^ ^ofl r^-E}- -fr^Bj- ^ # 

^ ^^(JEa^I ^^^}JL o^-fr uflEi^^H DRAM 



jrjz}.] 

*1*H, 33-3. ^Aj-j]. ^.g. M efl^^E 3)]^^. 3^3. ^ ojrf. o]B|t!: S. 

SeflAl^E sflEjo. o]-g.^ JE^^r 3flE^^-o.S^l, ^<sRr S.^ 3fl€* *g 

W ^ 5ilE^ tiVs^ll Ir^-i- 4 s £U>-^, *h£*H ^ls 
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[^t^ 1] 

^ #31; 
^ #31; 

^-7] tiVAf WJ-^nV ^l-o)] Sfl^* ^*Rr #7fl; * 

-i: ^JLiiL ^ #5L*ll #*1^ ^€ ^ 
2] 

^>S)-^i» S^Rr 7>iS^-Ei ^£)tt ?J-g- *Rr #E.*11 ^l^l 2f|# 

[^T 1 * 3] 

^12^H1 $a<^i, #7l #a> ^e}^- ^ ^ 

31 ^iti 
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4] 

5] 

^4%H1 Sl 0 ^, #7l ti>A> « 0 MBV0. ^^O^ Afl^^fe 30~70°C^ X\£r 

°\}*\ 3~10-£- ^°J: ^s]^ 51* ^-^^-S *>fe ^r^l 4^ y <^. 
[^^* 6] 

5a°H, ^i2 sc i* ^hjjljl ^ ti>£^i 

7] 

^6%H1 #71 «>a> o]^>^o. S ^*Kr #31^ 30~70°CS] ^ 

°fl A i 5-15^- <^sq*r 3# ^^-S *Rr ^£^1 sflEl ^ tfj-ig. 
8] 

9] 

^"71 51 ^ Sj-JEL nf^£lf,-g. ^-Tfl; 
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# 7 | s>= n>^ a ^ #2} #3l-#* ^12 *>-g-*M ol^>^o. S 

#31; 

#71 I£5|7lAE 3flBi-8- °l-g-*V^ #71 = n}^£Lf^ sflE-)^SH u}i£i 

#71 ^ p}i3f ol-g-*H #71 ^I^Rr #311- SWfe 3* ^f- 

10] 

*)19*<H1 ojo^, #71 *f£L P>i£L#* ^^Rr #31^, 
#71 #ofl ^ 1 ti>A> wj-^1 t§#*H^ ^31; 

#71 *fll #AV Wj-^nV #2l-nV^. c^j ; ^ 

#7l #Sl-5| #ofl *fl2 ^^Kg; ^ ^Rr #7flS ^ £^>^ ^-^A5L 

11] 

^llO^l #71 #-ff- #51-1-^ #71 *fl2 #AV ^1^ ^o> Af-g- 

Aj-Sj.^^ 31^1 7} + 3-^-&\ #51*11 #*1 ^ 

2fl# ^# «o V ^. 
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12] 

*fll0^°fl Sfl°l*1. A oM *fl 1 g ^12 ti>A> ^Bj-o. zj. 7l Alsl-1-, ^s]^ ^ 
[$^# 13] 

*fll0*J-°fl ^"71 >Hl ti>A> if}-^^, ^-7] Xj^nJ. ^ ^- 7 ] ^ 2 «U> ^ ^ 

1 : 10 : 2.5°] ^ ^ aV.£*ti sflU ^ . 

14] 

[$^* 15] 

^114%H1 $X°]*\, ^) *V^i£lf^ ^^>^^.S ^l^Rr ^7]]^ 30~70°C2] 

3~10^ ^J* ^^SLsL is}^ &5L*\] ^*}3] ^ ^ . 

16] 

17] 

*fll6*cMl &<H*1, ^71 p}i3f|- ol^j-^^s ^*Hr 30~70°C^ 
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[3^* 18] 

*>£3l 7l^r tfofl *§>S*Hr #31; 

A oM E^g AJr^-nJ. ^ 7flolE S 7l^>^ afll 5L^^ $^*Hr #7fl; 

^■71 2fll #ofl ONO^ ^*Hr #31; 

^-7] ONO^" #41 Tflol^s. 71^^ ^12 *8#«H=- #31; 

^7} A]2 -SL^i^ ^Hl ^e]^>°1^#* ^ ^ #31; 

^"71 ^ ^&lA}o]t=# ^.ofl v\^EL%^r #711; 

#tii ; 

#7l ^J-JE. v\ + EL^ #3} ^ #s}-§-^- A]2 ^1^# ^1~§-*H °1^AS Xfl3 
5}^ #711; 

#71 *>£i Isefl^liE #711; 

^"71 ISE^liE sfl ^ ol-g-^>c^ s£ 7 ] *}EL ^flE^^H ^-JEL p}^ 

3* ^*Kr #711; ^ 

#7] S>JEL oj-g-^ol a o V 7 ] ^ ^Al-olJE.^, tf 7 ] A]2 , ^7} ^ 

^ ^ A oM afll sflE^^ #7111- SL^SRr ^ ^-^iL5. ^ *fl*£Md 

#5L^1 °11S. El 
19] 

*fll8lH Si^H, ^7l S}JEL DjiHft $#*Rr #7im, 

5L#^ #ofl m #a> ^^H- #711; 
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-8-71 m ^ tij-^ni. -y-ofl xv^Bj-g. ^*h= #31; £ 

^7l ^ 0 H] *fl2 al^> «oM^ V # *8 ^ #31* d) if-*>fe ^-g- ^lo s 

*}^r ShE*)l pfla^ 

203 

*Hl9^HI 5a°H, ^"71 afli £ *fl2 ti>A> « 0 v^l^ 47] ^e]^ ^ 

*1 7}^^ ^^5)^ 3-1: t^AS *m 1-?!^ «l£^l nflS.^ ^ 

213 

*H181MI Si^H, A o v 7l *fii A-fl^oB^. % a_v^. ^^>^, a o v 7 i pj-^^^^- 
3 ^*Rr #31^ 30~70°C^ 3~10£- ^<?> *r3)=]fe 51* .2.3. 

223 

*fll8^M| A oM »12 ^l^^^r SC l-§- ^7l o}^EL^-g- o] 

*H °-3- ^*Hr #31^ 30~70°C^ Tl^oflA] 5~-15-g- ^^l^r ?ASr 

te^n *ns «o v ^. 

[^U" 233 

#71 e^|±b1 ^ #7) 2fl= ^Hl <§^*K=- #31; 
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«• 3£^Rr ^iLS. sHr til£^l ^lS-Sl ^]3z ^ . 

24] 

^23^1 &<>H, 47l ^e)^ #5|-§-, ^s]^ ^ # 

^* -if-^O-S. *Rr ti> £ ^) nfla.s] ^o) ^ 

[3^8" 25] 

^123%H1 $1°]*], ^7] *fll It^P], ^7} ti>A> B^g- <^>3 

0.5. ^*Hr 30~70°C^ 3-10^- ^$5]^ ?A^r ^10^ ^ 

*\)3-?] ^ w o V^. 
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26] 

*fl23lM) 9X°]*], A oM *fl2 4^£r SC 1* i^H, #7] «u> «<M*H: <>1*} 
30.5. ^S}^ #7fl^ 30~70°C^ *1^H 5~15^ -g-<# ^r*g£)^r ^K 1 *V 
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